Proton exchange membrane fuel cell (PEMFC) is considered as a preferred clean and efficient energy, and its flow channel structure design and forming technology directly affect the efficiency of power generation. In this work, the shape evolution of flow channels in electrochemical pattern transfer machining (ECPTM) was studied carefully and the influences of machining time, inter-electrode gap, insulation thickness, and opening and spacing ratio of channel on the electric field distribution and processing localization were investigated numerically. The results demonstrated that the insulation thickness had almost no effect on the electric field distribution, whereas the inter-electrode gap showed an important influence on both electric field distribution and processing localization. When the opening and spacing ratio of channel was more than 1:3, there were no interferences between channels and a higher spatial resolution could be obtained in both simulation and experiment.
